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(57) Abstract: A semiconductor device comprising a MIS type 
field effect transistor having a semiconductor protrusion unit 
protruding toward a substrate flat surface, a gate electrode ex- 
tending from the top portion onto the facing opposite-side sur- 
faces of the semiconductor protrusion unit so as to bridge over 
it, a gate insulation film held between the gate electrode and 
the semiconductor protrusion unit, and a source/drain region 
provided to the semiconductor protrusion unit, an interlayer in- 
sulation film provided on the substrate including this transistor, 
and a buried conductor wiring formed in the interlayer insula- 
tion film, characterized in that the buried conductor wiring is 
connected with the source/drain region in the semiconductor 
protrusion unit and other conductors below the interlayer insu- 
lation film. 
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ft^^(^^ft^j6])^SJ8®^«!feUTV^Tt)J;V\ 

BrffiHSr^U 09(b) {4C-C'HS(rffi0^U me>©Ht , o*f*l±Ba4"f»o« : 
#irm-T5o frfc, 09(a)&tf09(b)i^t1t^:^T{4, y-^STC* 
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[0068] IH4-8(C^-t-ff ^V^(^^L«iS[cD7'1'>^(D^#:t!i^^^^1- 

<D<pte<ti> ±m±mmnb^mmim 1 1 mmtx\, ^zt^mv< , m 10 

[0069] ^!§^{CjoItSa*iA^^^Ifi^(i, 0|tW>«t5:W5T'^i)S, 

&mik£wzw.mi£fr&/vtzmi&bi-zzbb -zimxhz, rmwktLxit, man 
rm, ™m, Tarn, TaNH, wnhh, zftbo -m£x±frbmiztimz^mn 
mmzmifz^ttfxzz> 0 
[0070] *%wiz&^x, m&&*mmmk¥mft&&<Dy-x/v*^ymi$ik<Dm 

vzzttfxz, tft y *mft&nbmft&*m#mmb<D&mmzmft&j\mvz 

r >^-r»*A *rr>ffi-iff*nVf<'eH- t; wM/n/£>f^Jfc> t; kt; d+ dj Ttr 
, Zr, Hf, Ta, Ir, AK V N Cr«0^«*^»ff n5'>/«C<tt-«O^JRO^y^>f 

BNSDOCIO: <WO 2005036651 A1_l_> 
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[0071] \z&VZ*mtMm* ttmW&k&LbtPi&ZljL, «x. tf 

[0072] W±^RMLfc*ite^lBfi % V^-ftLt, -o<7)FinMMISFET/j^^©^^iDj 

friaa^y-^/Kw^^t^oMisFETOy-Nmttxfiy-^/Kw^ 

[0073] H 1 1 K s -OFin®MISFET*«J*1-5^»fri2jgIJ403a©y-^/K W^ISH 
#406*, fdlOFihSMISFET<7)^-hmfii404bi:^S*iA^ii^iB^411c-e^ 
5«ig£^-f 0 Hi l (a) fi¥ffil]T*;fc<9, Hi l (b) »4A-A'*»riS0-e*)5. 

0 *<0#^4O3a&tMO3bra:¥i*ft:flSl$, #^404a£lM04bM:y-Ml;«$r« 

*5MISFETM©y-^/KW^il«t^--h«tttO»««S5tt^TOt<c5. 
[0074] 012K, -OFinS!MISFET**^i-5^*flcafflJ403aOy-^/KWy18l 
iite, ft6©FinMMISFET^«^5^»«E [ a«|J403bOy--^ / /KW>^i:Sr 
afeiA^M^411cT'^-r^it^-r 0 012(a) ttSpffiH-Cfeij, 012(b 
) ttls]M0-Cfc5 o 0(pO«P#4O3aSrf4O3btt^«^ia8, ^-§-404t4^-hm 
«SrfllJ*i-6**Eill, ^-§-411a, 41lbXV411cttafeii^jg^Ei»^L, 
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[0075] mi2[Z7jki-mMMW<l$, ~^<D¥^fc£>M403a&Wr>pMOSk—<)<D¥mft 
M403b£#onMOS£^-5CMOS^>^-*<D#jT*fc.5 0 pMOSSt>nMO 

s<D?-hmmit&m<Dmft&m404x-mf$.£ti. z<Dmmim404iznA£>mz 
mtzyyyft&m&tix^ m#>&&mMzM4iic\zj:r>x. pmos©kw> 
mi&tnMos<Dh*\/'(>m%ibtf&££^ z<Dw.ft&^mmm4i lc^tmti 
m^mc^yy^tmm^tix^^o *tz* z<Dm^^mmim4iidt, p mos 

*ii^*^e»411a-Cite^$n, w©**i&**frEi*411afcri^«iRVdd 
^MCZzf?? fi*mm&tlX^Z> 0 nMOS©^**aSU403boy— 
i&*aiflcEj||411b^fia«*n, ^OJl«)ii^^EM411bl^l^7^KGND-. 

[0076] Hl3-14(r, m-©FinMMISFET^«^-rS¥^£iSH5^y-^/KW>^ 
*Zl©Finl!MISFETSr*fifc-r5y-^/KW>ffi«i:^ HHOFinMMIS 
FET*«^i-5y-h««t^«fe5i^i»^Ej|jiT^i-5«3»S:^i-. 013(a) 
ttlHiKH, 013(b)«Mo@-C*>«3, 1114(a), Sl4(b)ST>*Hl4(c)(i^n^tl 
, A-A'*|»rffiBL B-B'j»Wrffi0*5«ttfC-C , i»»fffi0-Cfc5 o W#403a 
, 403b, 403cRU5403dtt^*#i5flJ, #-§-404a, 404b, 404c&tM04dJiy 
— H«i$:flWc-*-5*#EliL ^411L1, 411L2, 411al, 411a2, 411b, 411 
c,411dlSU ? 411d2(ia*ii^^E^ Z<Ofa<0®%\-m4*<nn^tttfcrf 

[0077] w0>3*167l*«tt, FinMMISFET^^/^-^cDlEibh^^^^Tdl , Td2, -ft 

-*f<^IS^h7^^^<t:-C>^y-tr^Sr^i-5SRAM(Static 

Random Access Memory) <Z>#J-efc5 0 ^CC, — ^OlEibhy^^Tdl, Td2«i:— 

' * ' — * — •'• -• ' • »» > • — , , - - _a_ >. s , y.j i>ji * * / a p i , x 

p2(ip5 L -t^^T'fe§ 0 
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[0078] ±%&7Vy77X3-y7\5\%\Z s 013(a) f^i"J:3fc, -^<DCMOS-r>-/<— 

#<DCMOS-|V/<--?P,gK:}oV -^CDCMOS'f ^-^(DAft;^ (^H/- 

[00793 ^o^«^»t?t4, 013(b) iz7jki-£?>,^ mmmyy^^TdiRximi^ 
hT^^Tpi(D^-hmmi^m<7)mimmm404bxm^fi, mmm-j 

Xm$&tVZ\^ a ^l!IEibh7>'> ? ^^Tdl^^i|5^ t .^^^ ; jr Ttl |. 4 ^t 
jl£O^l^#^[fli^403a^^L, ^2iZiih^y^^Td2SO J ^2tej^^>'^^ 
Tt2«*iiom2^3*frifb^403d^-r^o ^LT, - *ftf)n-#/Ug£$|tf)-#£. 
«^ci-5ffiftii^M^411L2T% mi^I2^404bt > S^ffib^v^T 
p2O|g3*2g#:c!l$403crattib*^^ 

e.nfc^21Iibb7>'^^Td2S.t» ; ^2$5^b7>'v ? ^^Tt2(C*ii(Dy— */FW 
^fiJ£<!:«igc£ft, ftfe^WP-^/HfiH^«^i-5SfejA^#^iai^411LlT\ 
^2^^gfi^04 C( !:,^lA#b7^^^Tpl(Dm4^^i£b^403b{C|S^^n 
fcbWy«<^l¥M|frM403at^^^ 

miteiib^^^Ttl^^ii^y-^/KW^^^^^HTVN^ -ffcib 

/UgEi&lLK L2^tL€tLffifeiA^^iaa411LU 411L2T*«^ixTV^„ 
[0080] rollWfi^fe^-C, ifegb^v^Ttl, Tt2(DftH^©y-^/KU>r^ 

«f-(i^ix^nafeiA^^sa^4iiau 4iidi«^n> mib*i£&^# 
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pi, Tp2oy-xmmazzti?tim#>&%-mfc&m4i ib, 4i lctmmzti, - 
titbmft&&mmm4 1 1 b, 4i 1 cimzth?tim&mmvddizmc2>7°yyt>m 
M£tix\,^ 0 zlx, mmxi%2mmb7yi?*?TduTd2<Dy-7>mma* : tti 
^nmtb&^mmzmu^ 4iid2^^$ti, ztibm#>&frmmzm4Ua2 

[0081] z(D£??mf&i-£tuf. m^mm^mxh'o, ttz^t^mnu^m^t 

te<v-%^%m%M!&-rZZbi>XZZ> a £fc, ^<7>FinMMISFET£^*i.m 

[0082] *«W«t x Finl!MISFETass|ZffiSMISFETtPl-*fi[±{^^$ii5*&tC 
*5V^Tt>jSffl-Ct5. FinMMISFETt¥®SMISFETtom^6*l^(wt 

5 (a) - (c) Iittlfnil4(a)-(c) fc^r-SWiBMl^WSfllJt^i-. 
[0083] m25(DmXlt, 04lC^1-FinMMISFETS:«J^1-5^^Ci^4O3^-^{^ 
ft^T, «J£Wi*#i&«$403p;oSI£j&£*ira^. rcD*§£<7)4^ftM403p{i 

<omVfi, ¥®MMISFET^MU^-TV ^£7iz*^y7mmm408&m-tx\, ^ 

V\ 3 F®^MISFETOy-Ml1i404p(± N FinSJMISFE'TW— h®!404 

[0084] 025O0d-ef±, i&ft&&mMZm4im, FinSMISFET©¥*#iaiflS403© 
-%(Dy-y./b°f(>t, JpB5aMISFETO«JEimW(:i!!i»403p©-^r©y- 
^./Ki'Yi'iiwgSRSii-CV^o rcOi^i-FinSMISFETJw^l-r^eSft^^^ 
#IEH£, ¥®MMISFET(w^LT^)gffl-t--5r<t-e, FinMMISFET<b¥®§!MI 
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[0085] fciS, H25?)$lte, SOI**«rfflV\ ^«f*:OlW03A^<-^J6t»R±© i l £ * 

[0086] #±fcRWLfcaHF*3ftic:fe^-c, ^-^mm^untLXit, mm^mm^. 

2 3 4 

[0087] *»Wfc*5V^-c»4» ^-^l6IMtTO*«i:LT«>y3^»KSr»a^fflVN 

o 

[0088] *3BW^*5^5^-h«ffiW»tL-Ctt, 0fS©»m*Rt5ft*BB*S:*5FO^ 

nfttm^zzbtfiT*^ mjLittmmm?<ztiit&i&&*s»=>. £^i,siGe, 

#fefiGe* #fc*SiC*<Z>*ttfc3*A¥SIW^ Mo, W, Ta, Ti, Hf, Re, Ru^cD 
TiN, TaN, HfN, WN^tf>&JHM», ^<^>])^h\ -ySr/WJVJ 

, *mfrbi/ywh*mb<Dmmm%<ommffii&*m v ^b&x$z> 0 

[0089] **WKi3*t5y-hilft|RiK:Lr»±, SiO 81, SiONgt«rfflv^t^-C#5«l, 

2 

V^^^5i^^«#:^6^fli(High-KBi)^ffl^^TtJ;V^ 0 High-KflgirLTfi, m*. 
(f , Ta O Bg, Al O SI, La O H, HfO HI, ZrO K#0>&JRflfKfcK, HfSiO, Zr 

252323 22 

SiO, HfAlO, ZrMOm<DM^X^1tiZ&&&mmk®*m? 5ZbtfXZZ> 0 
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[0090] sat, *mw(n¥m&mw(Dmmijm^^xM*mifxmwi-z>o 

[0091] £1\ ^^^S«±^SiO^^^S*iA^Mli(-<-^M8I)^WL, Z<D 

[0092] wz s y^jy^yy^th^^y^y^M, *mwmtZ(D±.\mj&£titz.m 
mmb*y<-?--y?Lx. *mfo£hu*i&fc-tz> 0 ^x\ *mfc&nm&(wm 

[0093] *mft&w±m\^yy°i&mm*w$f&U£^m&, y^hvy^yy^^m 
mm-mmmmzmikLxi>£\\ tfz, mwmmt^m^mt^mmLx^ 
-^yy-rziXfrm-. *i*y*hvy?yy^z£mftmmm&<?--yyu y 

\^xm*mft!§Z;<?-=-yyLXh£\<\ 

[0094] tit, ^mwaummm, v-vmmmmm^ ^-*mmm*^m (t 
Ufa) ic^yif-yy-fzztx n tf-hmmzwrnu vr^fttWifa) 
y^y^T6ztxQ^-hmm^tcnGAA^~bmm^m^^t^x^ 0 

[0095] nki^ £&gk*yv=iymzi£ffi\z&f&u ^k^-~y^x^-vwmm<DW. 
m'<?-y*mf&-tz>o mm¥mKttLxfm%fafrb7FM%i<D'f*y& 
A^n^x,z(DmB^-yimm^n^i-^tth\^mi^am-y~^/v 

yjymMLZi&dL-fZo c<^s<Df#^£[ii5^-f 0 Elisum^ffilik ni5(b 

[0096] ^®(ii^^^4io^mu, it¥ftmwLW)wm(cMP)mz£mfc 
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[0097] y*Wifyy^tYy^^y^y^\ziy)^ &£L£ob-fmm,U(*mW& 

n¥mm. @i6(b)(iA-A' mmmm. mi6( c )itB-B'&m&m, ni6(dmc 

[0098] «430F^^^S1-^J:9(CTlft^43l^CVD (Chemical Vapor Deposition) 

^PVD (Physical Vapor Deposition) ^.W^MKffMU &V^T*>imtt:&CVD 

^<D&&<7)mf$,&mi7^-f 0 mnu)i*B-B'mmmm. ni7(b){ic-c' mm 

[0099] ftt/^©^ftiaoT, m4Xl*m5lZ7Fi-£7^ 7°^^LT^V>|itE^ 

[oioo] mmnmnb) ^-rmmti. ±EoaN3oo^is^*jv^, 

btfX*%Z> 0 

[0101] &.±.lz&WUz7n-kxK:t$\,^x* ftOie«:*P^.srfcfcJ:!J, y-MWSOflflii 
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[0102] ^-hnmmm^->ow^ik, ±m^-fv*v*-ju%Mm<D&mm$:? 

fc»lli&»e>fc31W£*— /M40t:K»t5wii6S-e#5. 018(a) fi^ffiia* 018( 
b)ttB-B'i»Wfffi0, 018(c){4C-C*i»»fE0t?*)t), r*Le>O0't J ©^*tt04 

5rt^T*#, l \b*$>5LDD (Lightly doped drain) m&&J&ffctZZbi*-?$&, 
[0103] K»*^f±fto36rfis^J:o-cb^j*-t-sri:*ST#5. ^-bMJBiaR/** 

(a) fi¥® 0 , 0 1 9 (b) fiB-B ' H8frffi0 N 0 1 9 (c) I4C-C * j&Br ® 0-CfctJ % r*i 

[0105] znffi&fflkmoMmz.x'o* ^*«a«(fi»©ifkJi^tf)©«wasj£<ja:9 

*fc A* J iPPW-fcirVUS til M-z-rviHr'S-J*- L.-fcH,fe ^-r- ii: 3* ^ ;»/±-.n.io7 U+m v*. 
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y?^rxYys<}±,xmmirzz.b&-ezz. ^(D*m.mm\t. nisk cosi , Tisi 

2 

2 , Ni, Co, Ti, W^O^M*fe|j:^M^-&tl^^#:Ci^OSm^^CVDffi# 
=t^o fcSl^fi* w<D{£j££l{fcJII4> Ni, Co, Ti^£PVD£, CVDifef?f;:J:!)#S 
*5:fc<D&m<Dfr&®i : £i-Z>) Zbfc£^xhMf$.irZ>Zb&X%2> 0 ^±<D->y^>C 

&&®2Q\ZJFt a 1120(a) f±¥ ID, 020(b) fiA-A'»Wfffi|g x H20(c)(2B- 
B'HVriEBg« H20(d)ltC-C'^Sff®HT-fe«9, 0«F*fiiai9«t»© 
4?#t*fJtS1-5o B2lfc*i-J:3K:, »430rtfcT%!l43l&#L-r#«# 
Srffi*ii^-Cffl*3i*al|#Ej|ft41lSr^j*-r5. H21(a)fi¥®Hk 021(b)«3 
-B'a^rSE, E2l(c)fiC-C'»»rB0-C*)l3, rtubwia^fSF-^fil^O^C) 
$J#K:*tt£-*-5. **J, {£J£ft{Ui450«:, fg430£flMLfc&^ jf rtfcRffll- 

ct5t-,^7^^LT^v^iiE«}cJlfcii^^ia^4ll^^i-5±®iaill42 

[0107] ttz. ±&<Dyx2±XKtS\,yX, {&&ffl£m450<Djef$ffi\Z, ©22^i-«t5f-, 

-e#5 0 El22(alh (blh (cl)&tf(dl)tt, 018(a) t*5ft5B-B'»fwJ:5Wrffi 
H-efc"9, B22(a2h (b2), (c2)&V(d2)tt, 018(a) ^fcttSC-C'j&KiSWr 
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&£&Z&\mf&ttil-££<, mOT22(al)i^-TJ:5t^ S^^^figpw 
=>-®460^(4 s 022 (blh (b2)t^-f i»*tt©*«©fc«)t^*e*0^ 

osr^ets. j**^y=>'Ji460(ij:o^**ia»o«was4-^f^i2:<4oTvv5» 

450^{t5fcntTt>+^^tt^O<S^*^#5r ( !r^x^5 o * 

tC^430^M1-5o 022 (dlK (d2){^-f «fc5l^ ffi 430l*3fc:TttIIIJl431 
^LT*«*^*^-e««>3i*i»«:Ei»411*»j«i-* 0 ftfc, ^too^jfe 

*4iitlS^t-5±JiEj||422«rK»tsrt*s-C#* D 4d3, i©fifeS^y=>'Ji460 

it, *Wite»Bi4ioxuf»43o^fifcLfe« % ro*rt^«a-rs^i»«£oaj* 

«410©JBriM&fc, riE*">'y=»*460Sr^3i<*:i!li»©*ffi^#:fc»tt, 
»8W450fc¥*fcib^*ffi£fcfcRtt3ri , T\ 019(b) £IW«#£#5 
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Khz r® tt-tzm #m i mmo^mftmmo 
^^&^<Dn^i-zmmmm^Lxi^n^mxit2UML(D^mi^mw:c 

[4] mmMlsmm^^byy^^tLX, %\<Dbyy^^R^2(Dbyy^^ 

<nmn&tLx%2<DbTyi>x?<D?~bmmxizy~x/b'yjym®kK&m£ 

[5] wI&MlsmnR$)%:by>i?X*bLX, Sft¥ffif-#LT^ffiLfc$$t<D¥>l|ft 

mmk&G-fZbTy^xtZGU 
Butsa^jA^WE^^^ SRh^^fcis^-c, -o^gftfigfloy-*/ 

b^ymmt, ffitz<D{&<DmnnbLxm<D¥mft&&<Dy-x/b*y4ym®b 
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mmit>&*mmmtK mimmmhy^j^tDh^ymmtmrnmrnhy 
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2m-ftmm-?mtiL£ti, ^tih(Dmmmi$z<D%ttfatf%i%m\zmmm2 
[12] mz<DSRAM±^mti&^tfmft±izwLtfbtitcmmmm, 

^mobt, Wh2&mb7vv*?(Dv~*/Y*uji/mkb\zMmi\. mmmmm 

^mwt, mi^mbyy^^(Dy^/b^>mmt^mm^ti, mtmrum 
[i3] mRxi^&fr&^mmimtzti?^ mmmmmmnkMtm-w-m^ 

ft&n±ft£*)T*^hzTffitttm*m2i£m<D¥mtemm B 
[H] mmum2m^^m^mmt-i. mmy~xmi$iRvy~-x/b^^m%Lb<D 
mmmz&^x, %m¥mfr&&omMi-zmmm\mi&Lx\, ^m*mi2xit 

wttzmwmkx°m&£ti*>>f-bm,mk, z\(Df-bwmb&*mw-&%<nw\ 

^^i-^-bmmmt.^mwam^nbtitcy-^/b^ymmtm 
t5>b7>i?x?&%i-m#m i - i4cdv >i* hi>>imzBm<D¥mfcmm 0 

b^ni-^mmm±^mtEi-^-bmmb.i\(D^~bmmbmm^m^&n(D 
r$\zft&-fz?-bmmmb, m^mi^&m^fhtitzy~-^/b^>mmb 
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[17] flftlBOftOiiratt, ffe<0h7^^^©y— HWSXfiy— ^/KWyfiS*"t?ife 
[18] WIBMISS!*ff«i*h9>^^f4, *#¥iB»!:#L-C«*aixfc«*O^J»«:i£!i 

/£5ffi»fii{k«Sr^j*t-5XSSrW^»*«l6-l9«)^-ftL*»-3S»::IE*0 

te£ m*L>t&immtm zxmtz xssr^ri-5»*jsi e - 1 9, 2 1 © v ^f^^^ 
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